Abstract
Introduction

41
Precious corals are some of the most valuable living marine resources, and are 42 harvested only in limited areas in the world. They belong to the functional group of deep 43 corals and are important structure-forming organisms that provide shelter for other organisms 44 and increase marine biodiversity (Tsounis et al., 2010) . Precious corals are different from close to the Midway Island (Grigg, 1993) . of Japan), in the waters from the Ogasawara Islands (Japan), and off the coast near the Goto
63
Islands, Nagasaki (Japan) (Seki, 1991) . Corallium elatius is distributed on the rocky bottom at 64 a depth of 100-276 m in the waters near Wakayama (Pacific coast of Japan), from the 65 Ogasawara Islands (Japan) to the northern South China Sea, and off the Goto Islands,
66
Nagasaki, Japan . Corallium konojoi is distributed on the rocky 67 bottom at a depth of 76-276 m in the waters of Wakayama (Pacific coast of Japan), in the 68 waters from the Ogasawara Islands (Japan) to the northern South China Sea, and off the Goto
69
Islands, Nagasaki, Japan (Seki, 1991; Nonaka et al., 2004) . Corallium secundum has been 70 found to grow on flat exposed substrata whereas C. regale prefer encrusted uneven rocky 71 bottom habitat in the Hawaiian Islands, and both species are absent from the shelf areas (<400 72 m depth) (Grigg, 1974) .
73
Some Corallium species have a hard calcium skeleton of intense red and the others 74 are pink and of pink . Both spicules and skeletons of red coral (C. (Fe), aluminum (Al) and sulphur (S) are also found (Maté et al., 1986 and the locations from where the samples were collected are shown in Table 1 .
124
Corals of the Mediterranean Sea and Japanese waters were sampled from a depth of < 150 
164
The surface of the samples was then polished to a mirror finish using an alumina wrapping 165 sheet (Marumoto Kogyo, Japan) with a particle diameter of 0.1 μm, and was coated with a 166 10-μm carbon film by evaporative deposition of carbon. EPMA was performed using an reveal that Ca is distributed homogeneously (Fig. 1C) , while Mg concentration is distributed 177 concentrically forming growth rings (Fig. 1B) . About 38 growth rings of Mg were observed in 178 tiers on a 6 mm radius. If these growth rings are formed annually, the radial growth rate of 179 this white coral will be 0.32 mm yr -1 . This rate agrees with the radial growth rate of the same 180 coral obtained through infrared spectroscopy using synchrotron radiation as well as through deep-sea corals is higher compared to that in other samples.
220
The Mg/Ca ratios in precious corals of the Mediterranean Sea and Japanese waters 221 ranged from 10-15x10 -2 mol mol -1 , while those in pink and white corals of the Midway
222
Islands were in the ranges of 9-11x10 -2 mol mol -1 and 8-9x10 -2 mol mol -1 for 400-500 m and sediments, where the coral samples for the present study were collected (Table 1) Japanese waters were observed in the present study. The data presented in Fig. 2 
